Indicators likely to contribute to clinical and functional improvement among survivors of politically sanctioned torture
Introduction: Heartland Alliance Marjorie Kovler Center (Kovler Center) is a torture treatment program located in Chicago, Illinois. Established in 1987, Kovler Center provides medical, mental health, and social services, as well as coordination with legal services, to a diverse population of survivors. Historically, Kovler Center used clinical measurement instruments to assess depression, anxiety and post-traumatic stress, but staff was challenged with finding the best way to assess and ultimately measure changes in functional domains. The purpose of this paper is to describe (1) the Kovler Center framework, philosophical pillars, and model of treatment; (2) the comprehensive outcome evaluation program, including the Marjorie Kovler Center Well-Being Questionnaire (MKC WBQ); and (3) the results and implications to date. Methods: Kovler Center measured outcome data utilizing three instruments including a well-being tool and supplemented the data with a satisfaction survey. These instruments were administered at intake and readministered at six-month intervals up to 24 months. Results/Discussion: With nine years of data, Kovler Center can now provide valid and reliable findings in diagnostic and functional changes, with 86.6% of its clients reporting fewer symptoms of anxiety and depression, 83.1% reporting fewer symptoms of trauma, and significant improvement in employment status, housing status, and physical health after receiving services for 24 months. Indicators significantly correlated with clinical improvement at 24 months include stable housing, stable employment, region from where survivors came, English language proficiency, number of days between initial assessment and program admittance, number of services (medical, psychological,
Introduction
Established in 1987, Heartland Alliance Marjorie Kovler Center (Kovler Center), a program of Heartland Alliance International, treats survivors of politically-sanctioned torture, as well as family members affected by this brutal human rights violation (Fabri et al., 2009) . Annually, 350-400 survivors representing 60 countries (89 since inception) engage in its services.
The framework for services as originally conceptualized remains in place today (Fabri et al., 2009 ): community-based, volunteerbased, and with no cost to survivors. Survivors seeking services are considered from an ecological perspective that includes the context of migration, adaptation, family and professional life, and trauma suffered (Bronfenbrenner, 1979) . With that in mind, Kovler Center has adopted six philosophical and aspirational pillars of service: a holistic approach to integrated services; a traumainformed approach that is empowermentfocused, strength-based, and survivor driven; an approach that is inclusive of supporting spiritual well-being (Piwowarczyk, 2005) ; a commitment to the provision of culturally and linguistically sensitive services; a focus on rebuilding community (Black, 2011) ; and access to justice.
Kovler Center's treatment model, inclusive of the framework and aspirational pillars, follows the three stages of recovery as described by psychiatrist Judith Herman (1992) : the establishment of safety; remembrance and mourning, and reconnection with community and ordinary life. Clinical volunteers embrace a number of theoretical frameworks; however, all are educated in this model and encouraged to adopt it (Hill & Everson, 2016a) . Additionally, Kovler Center stresses the importance of empathy, warmth, congruence, and a therapeutic relationship as critical to positive outcomes per Lambert and Barley (2001) .
As key elements of accountability, the collection and dissemination of outcome data hold Kovler Center answerable to its clients, funders, and to itself. In 2007, Kovler Center began investigating ways to track outcomes deemed important and critical to survivors of torture which included non-clinical functional domains, in addition to diagnostic. With domains identified by survivors as areas of desired change and confirmed by clinicians (immigration/legal status, physical health, employment, education, housing, English proficiency, personal relationships, emotional health), Kovler Center replaced the use of the World Health Organization S C I E N T I F I C A R T I C L E Quality of Life Survey with its own nonclinical measurement tool that is more nuanced to the population of torture survivors that complement measures such as symptoms of anxiety, depression, and post-traumatic stress. A literature review, as detailed below, concluded that the field of torture survivor intervention rarely employs a well-being approach (Salo & Bray, 2016) .
On January 1, 2010, after a yearlong pilot period, Kovler Center formally implemented the Marjorie Kovler Center Well-Being Questionnaire (MKC WBQ) to measure and track non-clinical functional domains. At the same time, Kovler Center formally implemented the Harvard Trauma Questionnaire (HTQ) and the Hopkins Symptom Checklist-25 (HSCL) to measure clinical status during intake evaluations, with re-administration at six-month intervals up to 24 months.
Literature review
The literature describing the impact of torture treatment services, measuring change, and determining indicators of success for torture survivors is scant. Primary reasons for this are the tendency of agencies with limited resources to focus more on service delivery and treatment, as well as the conceptual, context-related, and methodological challenges present when attempting to formulate a research plan or design (Montgomery and Patel, 2011) . Some treatment centers are reluctant to conduct outcomes research for fear that the research process, in terms of re-administration of any data collection instruments, is potentially re-traumatizing (Jaranson & Quiroga, 2011) .
To evaluate the services of torture treatment programs, Jaranson and Quiroga (2011) conducted an expansive literature review. Until then, most of the literature published on torture treatment programs had been descriptive in nature, and they found no studies had implemented a true experimental design. The greatest barrier to using an experimental design for measuring outcomes in torture treatment evaluation is the ethical problem that would arise by denying needed care to survivors who would be assigned to a control group (Connor, 1980; Jaranson & Quiroga, 2011; Montgomery & Patel, 2011; Schwartz et al., 1997) . For purposes of this paper, and to be consistent with our own methodology, the focus of this literature review is on research studies that employed quasi-experimental, one group, pretest-posttest designs. Carlsson et al. (2006a) examined 63 male traumatized refugees at a treatment center in Denmark. The researchers found that after nine months of treatment, the significant predictors of emotional distress were previous torture and trauma, lower education, no occupation, pain, and fewer social contacts. Further, the authors determined that even with the passage of extended periods of time, past torture was significantly associated with emotional distress. In a concurrent study in Denmark, Carlsson et al. (2006b) followed 139 refugee torture survivors 10 years after their referral to a treatment center. Their findings were similar, in that social relations and unemployment at follow-up were important predictors of mental health symptoms and low health-related quality of life.
In Germany, Birck (2001) reassessed a small sample (n=21) of Bosnian torture survivors following two years of psychotherapy. Although PTSD symptoms had decreased within that timeframe, many of the clients continued to be symptomatic for PTSD. More recently, Stammel et al. (2017) evaluated a S C I E N T I F I C A R T I C L E multidisciplinary approach of a treatment center in Germany. They followed 76 traumatized refugees between 7-14 months post-intake. Clients demonstrated significant improvements in symptoms of PTSD, anxiety, depression, somatoform symptoms, and quality of life. The only variable that was found to be a significant predictor was age: younger patients showed greater improvement in somatoform symptoms compared to older patients. Kivling-Boden and Sundbom (2001; followed 27 former Yugoslavian refugees at a treatment center in Sweden following three years of program intervention. Although the authors found no differences in PTSD scores or symptoms at follow-up, they did find that unemployment, social isolation, and dependence on social welfare were associated with PTSD symptoms at follow-up. Positive factors were housing and a reasonable knowledge of the Swedish language. Raghavan et al. (2013) evaluated a torture treatment program in New York City with a multinational refugee population. Following six months of treatment the authors found significant improvements in symptoms of PTSD, anxiety, depression, and somatization. Multivariate analysis demonstrated a strong correlation between gaining secure immigration status and clinical improvement. However, stronger predictors of clinical improvement were receiving psychotherapy and attendance at educational sessions.
Some researchers have tracked clinical symptoms of post-migratory torture survivors who received no intervention. Ekblad (2000) and Ekblad et al. (2002) studied 218 Kosovar refugees who immigrated to Sweden and measured their symptoms of anxiety, depression, and PTSD upon arrival. They followed 131 refugees at three months and 91 at six months, and found that symptoms of anxiety, depression, and PTSD were similar to baseline. Lie (2002) conducted a threeyear study of 462 mostly Bosnian refugees in Norway. Over half of the sample showed no improvement in symptoms of emotional distress, anxiety, depression, or psychological function, but did show greater symptoms of PTSD at follow-up.
Methodology

Processes
Participants in this study were admitted to Kovler Center's treatment program because they met the screening criteria for having experienced state-sponsored torture outside of the United States. At intake, three instruments, as detailed below, were administered by clinicians to gather data on both clinical and nonclinical indicators. The instruments were administered via in-person interviews at intake to all new, adult, primary and secondary survivors of torture seeking treatment at Kovler Center. The results of these intake interviews were then used as baseline measures.
Subsequent to the intake process, the Associate Director, Research and Evaluation at Kovler Center readministered the three instruments at 6, 12, 18, and 24 months post-intake. Similar to intake, most follow-up interviews were conducted in-person. A couple were conducted via telephone for clients who found meeting inperson to be challenging. Clients were considered to have matriculated through the treatment program at 24 months following the completion of their initial individual treatment plan. Interpreters were provided for those clients with limited English proficiency.
S C I E N T I F I C A R T I C L E
For clinical indicators, Kovler Center's outcome evaluation protocol utilized the Harvard Trauma Questionnaire (HTQ) and the Hopkins Symptom Checklist-25 (HSCL). The HTQ is a 40-item instrument that measures the severity of trauma symptoms (Mollica et al., 1992) . The first 16 items (subscale) measure the existence of Post-Traumatic Stress Disorder (PTSD) per the DSM-IV diagnostic criteria. The remaining 24 questions measure the impact that trauma has had on one's perception of their ability to function in daily life. A total score is computed by the average score of the 16 or 40 items. A score of 2.50 is considered a threshold where any score at or above this mark is symptomatic for posttraumatic stress.
The HSCL is a 25-item instrument that measures the severity of symptoms of anxiety and depression (Hesbacher et al., 1980; Winokur et al., 1984) . The first 10 items measure symptoms of anxiety and the remaining 15 items measure symptoms of depression. Similar to the HTQ above, the HSCL is administered in-person and utilizes the same four-point scale. A score of 1.75 is considered a threshold where any score at or above is deemed symptomatic for anxiety or depression.
The Marjorie Kovler Center Well-Being Questionnaire (MKC WBQ) 1 is a 49-question instrument and was utilized to measure and track multiple functional domains, or non-clinical measures, at 6-month intervals (up to 24 months) postintake and included the following: 1. Immigration (legal) status: planning to apply for asylum, not planning to 1 For the full Well-Being Questionnaire, please refer to the Torture Journal website: https:// tidsskrift.dk/torture-journal/ apply for asylum, applied for asylum, was granted asylum, refugee, legal permanent resident, U.S. citizen, or case was in appeal. 2. Employment status: (1) whether or not the client had authorization to work, and (2) whether employed full-time, parttime, self-employed, student, stay-athome spouse, disabled, unemployed but looking for work, or unemployed and not looking for work. 3. Housing status: 10 categories ranging from homelessness to home ownership. 4. English language ability: self-reported ability to speak or read English rated on a four-point scale, where 1 was not at all well, 2 was slightly well, 3 was somewhat well, and 4 was very well. 5. Interpersonal relationships: satisfaction with how clients get along with family and friends rated on a four-point scale, where 1 was very dissatisfied, 2 was dissatisfied, 3 was satisfied, and 4 was very satisfied. 6. Physical pain/illness: whether or not clients currently had migraine headaches, pain in their joints, pain in their neck/shoulders, pain in their lower stomach, pain in their backs, numbness in their extremities, rapid heartbeat, difficulty breathing, night sweats, high blood pressures, diabetes, or digestive problems. Further information was extracted from Kovler Center's Electronic Health Record System (EHRS) database. At intake, clinicians entered client demographic information such as gender, marital status, age at intake, country/region, level of education upon entering the program, and religion. Other information important to this analysis included time between initial assessment and program admittance, whether or not the client S C I E N T I F I C A R T I C L E required an interpreter, number of services received while in the program (medical, psychological, social), number of medical problems while in the program, and number of psychological problems while in the program.
In addition to the three instruments described above, a satisfaction survey was also administered to clients at each re-administration. This survey provided a comprehensive assessment of clients' experiences with Kovler Center. Clients rated Kovler Center on how well the Center and its staff performed on nine specific attributes (e.g., timeliness of services, relevance of services, professionalism of staff, etc.) using a four-point scale. They also rated their overall experience with Kovler Center. Additionally, two openended questions gathered substantive qualitative feedback on Kovler Center's strengths and areas where there was opportunity to improve. The feedback gathered from this survey was used internally to continually improve the program and address any needs or issues that had arisen.
The data utilized was collected between January 1, 2010 and December 31, 2018. During that time, 441 new adult clients consented to treatment and any follow-up re-administrations to measure and track clinical progress. A total of 334 clients (75.7%) had received at least one readministration and were entered in Kovler Center's SPSS tracking database. Because Kovler Center's approximate treatment program duration is 24 months, this study primarily focuses on 182 of the 334 (54.5%) clients who had completed a 24-month readministration. The 182 clients in the final sample represents 41.3% of the 441 clients who were eligible for any re-administrations, including one at 24 months.
To our knowledge, this is the first study of torture survivors participating in a holistic treatment program that compares baseline clinical measures with multiple time points, including 24 months post-baseline. Prior research studies of holistic treatment centers have focused on shorter intervals (e.g., 6 months post-intake) (Raghavan et al, 2013) . The intervention period was considered optimal for demonstrating program efficacy and sustainability.
Statistical analyses
Descriptive statistics were used to provide a portrayal of client demographics, as well as the number of program services clients received while in the program, the number of medical or psychological problems with which they were diagnosed while in the program, and aggregate HSCL and HTQ measures at intake and each six-month interval following intake.
Paired sample t-tests were used to compare pre-and post-differences between HSCL and HTQ measures (total and subscale) at intake and at 24-month re-administration. For categorical data, McNemar's test was used to compare differences between pre-and postproportions. These variables came from either the MKC WBQ or the EHRS database and were dichotomized for proper comparison.
Correlations were used to measure the association between several potential predictor variables and the following clinical outcomes at 24 months: (1) HSCL anxiety subscale, (2) HSCL depression subscale, and (3) HTQ PTSD subscale. Controlling for baseline HSCL and HTQ subscale measures was important, thus partial correlation was utilized for continuous variables and partial eta squared was used for categorical variables.
S C I E N T I F I C A R T I C L E
Next, we wanted to address temporal autocorrelation by looking at the clients who received a follow-up at multiple time points post-intake. All of the potential predictor variables from the correlations were entered into a Generalized Linear Mixed Model (GLMM) using a normal probability distribution and an identity link function. This method allowed us to account for the nested structure of the data where multiple outcome measures every six months nest within participants. Participants were treated as random effects and all other variables in the model (including time) were treated as fixed effects. Intraclass Correlation Coefficients (ICC) were calculated to demonstrate the variance in the dependent measures attributable to the effect of individuals. The GLMM method was chosen because it accounts for the dependency of outcome measures within individuals over time, provides an account of cluster level effects on the outcomes of interest, and preserves the sample due to missing data issues, such as HSCL or HTQ subscale measures which may be missing at 6, 12, or 18 months. Table 1 displays the characteristics of the final sample of 182 Kovler Center clients included in this analysis. The vast majority of the group was comprised of primary survivors of torture.
Results
After 24 months in Kovler Center's treatment program, 70 clients (38.5%) had a secure legal status, meaning they had been granted asylum (25.3%), were legal permanent residents (8.8%), were U.S. citizens (3.8%), or were a refugee (0.5%). Also, at this point, three-fourths of the sample (n=136, 74.7%) was employed (or had a spouse who was employed full-time), while 25.3% (n=46) were unemployed (including students and those who were disabled). At 24 months, 150 (82.4%) clients had stable housing where they either owned their home, rented their own apartment or townhome, or contributed to rent by living in a shared space.
From their initial intake through their 24 months of treatment at Kovler Center, clients averaged 80.0 total services (range 10 to 288, Standard Deviation (SD) = 55.3), which was comprised of an average of 19.3 medical services (range 0 to 147, SD = 20.1), 26.5 psychological services (range 3 to 82, SD = 19.4), and 34.6 social services (range 2 to 188, SD = 34.1). Additionally, clients averaged 7.3 medical problems (range 0 to 29, SD = 5.7) and 2.3 psychological problems (range 0 to 6, SD = 1.3) while in the program. Figure 1 reveals that Kovler Center clients experienced a reduction in symptoms of anxiety, depression, and trauma from baseline to program completion (24 months). The average HSCL score decreased from 2.66 to 1.88, and the average HTQ score declined from 2.57 to 1.87, over the 24-month program period. Both HSCL and HTQ total scores are considerably lower at each re-administration when compared to intake. Figure 2 shows that the proportion of Kovler Center clients who were symptomatic for anxiety, depression, and trauma decreased notably from intake to each re-administration. For example, 94.0% of clients were symptomatic for anxiety and depression at intake; however, this proportion decreased to 50.5% at 24 months. Similarly, the proportion of clients with symptoms of trauma decreased from 54.4% at intake to 20.9% at 24 months.
S C I E N T I F I C A R T I C L E
Despite the fact that roughly half of Kovler Center clients were symptomatic for anxiety and depression at 24 months, 86.6% of all clients tracked had fewer symptoms of anxiety and depression compared to intake. A similar proportion (83.1%) had fewer symptoms of post-traumatic stress at 24 months compared to intake. As previously mentioned, in addition to tracking clinical symptoms of anxiety, depression, and trauma, Kovler Center tracks several non-clinical indicators of functional well-being via its MKC WBQ. In order to compare the non-clinical indicators from baseline to 24 months, which were categorical, McNemar's test for paired proportions was used (see Table  3 
below).
With regard to legal status, there was an increase in the percentage of clients who applied for asylum at 6, 12, 18, and 24 months compared to intake. More importantly, there was a significantly greater percentage of clients who had secure legal status (granted asylum, permanent legal residence, or U.S. citizen) at 24 months compared to intake; 11.5% had secure legal status at intake compared to 38.5% at 24 months.
Stable and adequate housing is always a major concern for Kovler Center clients. Homelessness and unstable housing situations understandably complicate efforts towards symptom reduction and improved health. However, there was improvement in the housing status of many of the clients. The proportion of clients who contributed rent to either their own apartment, home, or shared space, or who owned their home, increased significantly from 25.3% at intake to 82.4% at the 24-month interval. There was also a reduction in the percentage of clients living in shelters or other non-ideal housing (e.g. garage, storage room, etc.) at the 12, 18, and 24-month follow-ups, compared to intake.
Employment status also improved for many clients. Three in ten (29.1%) had authorization to work at intake, compared more than three-fourths (79.7%) at 24 months. More impressively, whereas 19.8% of clients were employed in either a full-time job, part-time job, or were selfemployed at intake, 74.7% were employed at the 24-month interval.
Kovler Center clients' personal relationships also improved. When asked to describe their satisfaction with their 
S C I E N T I F I C A R T I C L E
relationships with friends and family, the percentage of clients who replied "satisfied" or "very satisfied" increased from 76.4% to 91.0% and from 70.7% to 90.2% with regard to friends and family, respectively. The proportion of clients who reported they spoke English "somewhat well" or "very well" does not appear to improve much over time. For clients with another primary language, more sizeable progress is made in their ability to read English while in the program.
The domain of physical health improved for several conditions as well. Compared to intake, there was a significant reduction in the percentage of clients who reported experiencing migraine headaches, joint pain, racing heartbeat, breathing difficulties, night sweats, and digestive problems at the 24-month interval. Specifically, the percentage of clients experiencing migraines dropped from 77.5% at intake to 40.1% at the 24-month re-administration, while the proportion of clients reporting a racing heartbeat declined from 62.1% at intake to 31.9% at 24 months. Conversely, the proportion of clients with hypertension increased over time. At intake, 14.3% of clients reported hypertension, which increased to 20.0% at 24 months.
The above analysis demonstrates marked improvement in both clinical and nonclinical measures. Thus, the association between specific variables and clinical outcomes will be subsequently explored. Table 4 below illustrates the correlation between potential predictor variables and HSCL subscale scores for anxiety and depression and the HTQ subscale score for PTSD at 24 months. Partial correlation and partial eta squared were used to control for baseline subscale scores.
Several variables were associated with clinical improvement on the three subscales. Lower HSCL anxiety scores at 24 months were associated with: (1) shorter wait times between initial assessment and program admittance (individual treatment plan completed), (2) English language proficiency, (3) stable employment, (4) stable housing, (5) fewer services (medical, psychological, social), and (6) fewer medical problems while in the program.
Lower HSCL depression scores at 24 months were associated with: (1) stable housing, (2) fewer medical services, and (3) fewer psychological problems. Additionally, Kovler Center clients from Middle Eastern or Asian countries had higher HSCL depression scores at 24 months compared to clients from Africa, Europe, or the Americas.
With regard to post-traumatic stress, lower HTQ-DSM-IV scores at 24 months were associated with: (1) shorter wait times between initial assessment and program admittance, (2) stable housing, and (3) fewer psychological problems.
In sum, clients who were in an unstable housing situation at 24 months were more likely to have symptoms of anxiety, depression, and PTSD compared to clients with more stable housing. Longer duration between intake and the first individual treatment plan was associated with greater symptoms of anxiety and PTSD at 24 months. Clients who required more medical services were more likely to be symptomatic for anxiety and depression at 24 months and clients who had more psychological problems were more likely to be symptomatic for depression and PTSD at 24 months. Additionally, clients who were more likely to be symptomatic for anxiety at 24 months were: (1) not proficient in the English language and required an interpreter, (2) not in a stable employment situation, (3) more likely to S C I E N T I F I C A R T I C L E have had a greater number of medical problems, and (4) more likely to have received greater numbers of psychological, social, and total services compared to clients with fewer symptoms of anxiety. There was no association between gender, marital status, level of education, religion, age at intake, or having a secure legal status and symptoms of anxiety, depression, or PTSD at 24 months.
Next, all of the potential predicter variables from the correlation step were included in a Generalized Linear Mixed Model (GLMM) with all five time points where clients were assessed (intake, 6, 12, 18, and 24 months). Table 5 below contains output from a GLMM model with HSCL anxiety, HSCL depression, and HTQ PTSD subscale scores as the dependent variables. Anxiety scores were .61 SD lower at 6 months, .90 SD lower at 12 months, 1.09 SD lower at 18 months, and .97 SD lower at 24 months, compared to anxiety at baseline. Clients without a secure legal status displayed anxiety scores .20 SD higher than clients with a secure legal status. Additionally, for each additional SD of psychological problems participants had while in the program, anxiety was .13 SD higher. The Intraclass Correlation Coefficient (ICC) shows that 41.8% of the variance in anxiety is explained by the individual. Total number of psychological problems while in program 2 .13 .15* .21** Note: *correlation is significant at the .05 level (2-tailed), ** correlation is significant at the .01 level (2-tailed) 1Partial Eta Squared, 2Partial Correlation. 
Depression scores were .84 SD lower at 6 months, 1.08 SD lower at 12 months, 1.20 SD lower at 18 months, and 1.11 SD lower at 24 months, compared to depression scores at baseline. Female participants had depression scores .20 SD higher than male participants. Clients from the Middle East demonstrated depression scores .95 SD higher than clients from Africa. Clients without a secure legal status displayed depression scores .29 SD higher than clients with a secure legal status. Additionally, for each additional SD of psychological problems participants had while in the program, depression was .13 higher. The Intraclass Correlation Coefficient (ICC) shows that 44.4% of the variance in anxiety is explained by the individual.
PTSD scores were .93 SD lower at 6 months, 1.13 SD lower at 12 months, 1.29 SD lower at 18 months, and 1.16 SD lower at 24 months, compared to PTSD scores at baseline. Clients from the Middle East demonstrated PTSD scores .82 SD higher than clients from Africa. Clients without a secure legal status displayed PTSD scores .22 SD higher than clients with a secure legal status. Additionally, for each SD of psychological problems participants had while in the program, PTSD was .14 SD higher. The Intraclass Correlation Coefficient (ICC) shows that 40.4% of the variance in anxiety is explained by the individual.
As previously mentioned, in conjunction with tracking the progress of clients with respect to symptoms of anxiety, depression, PTSD, and functional well-being, Kovler Center gathers and tracks feedback from clients via satisfaction surveys.
In addition to rating Kovler Center staff and service on specific attributes, clients were asked an open-ended question about the services that had been the most helpful to them while in the Kovler Center program. Although they reported myriad services that were helpful to them, medical services (including primary care, medication, medical insurance, psychiatric services) and mental health services (including counseling, psychotherapy) were cited most often. Other program aspects considered helpful were the staff (professional, caring, friendly, responsive), legal assistance (assisting them in the asylum process), and assistance with dental needs, transportation, and food.
Conversely, clients were asked about ways in which Kovler Center could improve or create better client experiences. Approximately six in ten could not, or did not, offer any suggestions for improvement. Those who did offered suggestions such as Kovler Center staff could be better at: (1) following through on appointments/plans, (2) assisting with housing and employment issues, and (3) assisting them with medical issues. They also said they would like to see wait time for services reduced.
Discussion
This study has expanded on the existing, but limited, research on the evaluation of torture treatment programs using a quasiexperimental, one group, pretest-posttest design to measure outcomes. Several prior studies have shown program effectiveness in terms of clinical symptom reduction but have measured symptom changes over shorter periods of time (Raghavan et al., 2013; Stammel et al., 2017) and/or have not measured anxiety, depression, and PTSD symptom changes together (Birck, 2001; Kivling-Boden & Sundbom, 2001; . Our approach was to investigate Kovler Center program efficacy up to 24 months, which is considered to be the duration for clients who matriculate through the core program.
In general, clients demonstrated significant improvement in both clinical and non-clinical measures while in Kovler Center's multidisciplinary treatment program. Clients saw a notable reduction in symptoms of anxiety, depression, and PTSD from intake through 24 months of treatment, with the greatest improvement occurring within the first six months, but continuing throughout.
Moreover, clients improved in a number of functional well-being domains while in the program, some of which have been shown in the research literature on torture treatment to be associated with clinical outcomes, such as employment (Carlsson et al, 2006a; 2006b; Kivling-Boden & Sundbom, 2001; . Among this sample, employment status improved significantly as clients received work permits and were able to find part-or -full-time employment. They were also able to secure stable housing as they became able to contribute to rent and move out of temporary living situations. It is important to emphasize that despite the significant increase in the proportion of clients employed while in the program, Kovler Center clients generally struggle to find adequate, steady employment.
Kovler Center clients became more satisfied with their personal relationships during their time in the treatment program. Many of those with limited English proficiency skills demonstrated improvement in this area even though they were often less generous when evaluating their own English language ability.
Clients experienced a reduction in a number of physical ailments while in the program. The prevalence of psychosomatic experiences such as migraine headaches, bodily pain, racing heartbeat, night sweats, breathing difficulties, and digestive problems decreased significantly from intake to 24 months in the program.
Clients did not see comparable improvement with regard to diabetes or high blood pressure. Research has demonstrated direct links between the experience of trauma, or PTSD, and both hypertension (Heim & Nemeroff, 2001; Kibler et al., 2009 ) and diabetes (Kinzie et al., 2008) or comorbid conditions such as obesity (Vieweg et al., 2007) . In some people these chronic conditions may also be explained by the natural process of aging or poor dietary choices that, once onset occurs, are often irreversible.
A number of variables were significantly correlated with clinical outcomes at 24 months. Stable housing was associated with clinical improvement for anxiety, depression, and PTSD. Stable employment was also associated with anxiety, as well as English language proficiency, number of medical problems while in the program, and the number of services received while in the program (medical, psychological, social) . The number of days between intake and program admittance was associated with both anxiety and PTSD.
The number of psychological problems participants experience while in the program predicted symptoms of anxiety, depression, and PTSD; the greater the number of diagnosed psychological problems, the higher the measures for anxiety, depression, and/or PTSD. Thus, despite program intervention, participants with multiple psychological problems are less likely to see a decline in their symptomology for anxiety, depression, or PTSD. However, the reduction in these clinical outcome measures over time is far greater in magnitude than the effect S C I E N T I F I C A R T I C L E of psychological problems; participants with fewer psychological problems can expect to see their symptoms of anxiety, depression, or PTSD decline more rapidly compared to participants with more psychological problems.
Legal status was also a predictor of symptoms of anxiety, depression, and PTSD; participants with a secure legal status (e.g., granted asylum, legal permanent resident) were more likely to experience positive clinical outcomes compared to participants without a secure legal status. This finding is consistent with previous research on torture treatment programs (Hill & Everson, 2016b; Raghavan et al., 2013) , although these did not employ a GLMM. This is an important finding but a challenge for treatment centers who have participants going through the asylum process. Wait times for asylum hearings have been increasing over the past few years and it is now uncommon for Kovler Center participants to receive asylum while they are in the 24-month program. Even though a significantly greater proportion of Kovler Center clients have a secure legal status at 24 months compared to intake, of the 161 clients in the sample who did not have a secure legal status at intake, only 50 (31.1%) did so upon program completion. It is evident from participants statements during follow-up interviews the difficulties and frustrations of the asylum process are negatively impacting their well-being. Therefore, it is important to take special note of this political and legal phenomenon, monitoring it as research to evaluate the program.
Clients from the Middle East were more likely to experience symptoms of depression and PTSD while in the program compared to African clients. This difference might be explained by the fact that Kovler Center has a more difficult time providing interpreters for Arabic-speaking clients than, for example, French-speaking clients. Difficulty finding interpreters for certain languages often results in participants experiencing longer wait times for services and program admittance.
The finding that women are more likely than men to demonstrate higher depression measures is consistent with other research on survivors of torture (Spiric, et al., 2010) and trauma (Haskell, et al., 2010) .
The GLMM allowed determination of the variables predict clinical outcomes over time in participants who were in the treatment program. The Intraclass Correlation Coefficient suggests that there is a substantial amount of dependency in anxiety, depression, and PTSD scores within individuals, which is to be expected in longitudinal studies.
Through the Kovler Center's holistic approach to torture treatment, staff are able to address, at least to some degree, many of the variables that impact client well-being. For example, steps can be taken to ensure that interpretation services will continue to be utilized and more efforts will be made to find interpreters for less common languages (e.g., Arabic, Tigrinya, Nepalese, Mongolian) to offset delayed services and longer wait times to program admittance. Second, staff can continue to connect clients to community resources that assist them in finding English as a Second Language classes to improve their English proficiency, stable employment and stable housing. Finally, Kovler Center therapists and primary care staff will continue to provide the mental and physical health treatment services that clients report are most important to them.
S C I E N T I F I C A R T I C L E
Limitations
A key limitation to this study is the lack of a control group; either true or quasi. However, as stated in the literature review this is consistent with the evaluation of torture treatment programs because of the ethical dilemma of denying some people needed intervention. This is especially true for torture treatment programs that generally operate with an ethos to provide treatment to every survivor who requests care (Jaranson & Quiroga, 2011 ).
An alternative to utilizing a true control group is to implement a quasiexperimental design with two groups--an experimental group and a control group-whose subjects are not randomly assigned to either one. The control group serves as a comparison group. This also has limitations as the two groups may be very different at baseline. A potential comparison group could be wait-listed clients whose outcomes are measured at a specific time and compared to the experimental group. Although Kovler Center does have a wait list, most clients are eventually admitted to the program within three months. Therefore, this option would not have been very useful for our purposes since they would not have been available for comparison at the first follow-up which occurs at six months.
In the absence of a true control group, it is impossible to rule out the impact of variables on treatment success that are outside of the treatment program. For example, symptom reduction and clinical improvement could be a product of the passage of time. However, by implementing a GLMM approach an attempt was made to account for time by controlling for autocorrelation. Further, clients have told Kovler Center staff anecdotally during the re-administration interview process that other factors, for example, attending a welcoming church, living with friendly people who have taken them in, living with relatives or people from their home country, and finding housing, employment, or other services and programs on their own without Kovler Center assistance, have been helpful in their recovery. That said, Kovler Center clients most often report that the medical assistance and mental health therapy they receive has been most helpful to their improvement. This is consistent with symptom reduction while in the treatment program. It might be worthwhile to add a question to the satisfaction survey related to influencing factors outside of Kovler Center as survivors do note these factors that have been helpful.
It is desirable to know which specific services, what type of treatment modality, or which therapist characteristics, if any, have greater impacts on clinical improvement than others. As stated previously, although all staff and clinical volunteers are oriented to the philosophical pillars and to Judith Herman's model, pro bono psychotherapists follow a number of therapeutic approaches and utilize interventions based on what the individual survivor presents, making it a challenge to tie any outcome to the therapeutic approach. And yet, in utilizing Herman's stages even in combination with diverse forms of trauma treatment, this provides a valuable orientation to the concerns of torture survivors and could be measured as such (Gorman, 2001) .
There are certain variables that may impact treatment success, such as age at first experience of torture or duration of torture that were not included in our model because this information was lacking for some of our earliest clients being tracked. Going forward, the importance of these variables will be explored as they relate to program success. Many data points related to torture history have been recently added to the intake evaluation in the EHRS.
In tracking outcomes, a slight increase in clinical symptoms for anxiety, depression, and PTSD from 18 months to 24 months was noted. McFarlane and Kaplan (2012) reviewed 40 studies from 1980 to 2010 and found that most treatment effects lasted from 3 to 18 months. It may be that clients receiving services at 24 months are those most in need of services. It could also represent increased stress due to the length of time for adjudication of their asylum cases. It is important to explore this further because it may also be evidence that there are diminishing returns on the effectiveness of treatment for torture survivors beyond 18 months. If this found to be the case, it would be critical to Kovler Center and other torture treatment centers that have limited resources.
Lastly, this study could have benefitted from a larger sample. In the methodology, it was stated 41.3% of all clients eligible for re-administrations complete one at 24 months. However, since Kovler Center does not require the completion of re-administrations in order to receive needed care, it can often be challenging to persuade clients to participate. There are many reasons for their lack of participation in these interviews, including the fact that many are busy with school, work, family life, etc., at this point in their lives. Others may find the follow-up interviews triggering to their anxiety, depression, or PTSD. Further, some clients are simply not engaged in services and their case remains open for the sole purpose of ensuring there are no problems with their pending legal case. In the future better ways will be sought to encourage participation more consistently in the re-administrations, perhaps by providing additional incentives.
Conclusion
Despite some limitations to this research, as well as the ethical and practical challenges in conducting rigorous scientific studies of torture survivors, torture treatments centers are encouraged to conduct any, and as much research as possible, in order to build on the limited existing research literature (Jaranson & Quiroga, 2011) . The impact of social factors in a torture survivor's wellbeing demonstrates the relevance of our multidisciplinary or holistic approach. Other researchers have shown the importance of a comprehensive approach (e.g., wraparound) to treating survivors of torture, focusing especially on non-clinical factors such as housing, employment, and immigration status (Kira, 2002) .
It is also important to point out that the goal, or mission, of Kovler Center is to help clients improve and not necessarily become asymptomatic for clinical measures of anxiety, depression, and PTSD. Even though many clients are still symptomatic for clinical symptoms after 24 months of intervention, this is not uncommon for torture survivors (Birck, 2001) . More importantly, the vast majority of clients have demonstrated significant improvement compared to when they entered Kovler Center for treatment. Some have suggested that when studying torture survivors, it might be more important to look at functioning as an outcome, rather than the level of clinical symptoms (World Health Organization, 2001) .
For torture survivors, rehabilitation is a complex and recurrent process because their situation is often chronic and their course of recovery is often set back by recurrence of symptoms, as many factors S C I E N T I F I C A R T I C L E can trigger clinical symptoms. It is also challenging for treatment centers to formulate a treatment plan that meets the needs of people from many different countries and cultural backgrounds.
The findings of this research are important to the field and are consistent with findings of other studies on torture treatment programs. Despite the lack of a control group the treatment program is helping Kovler Center clients recover in many ways. Increasing the evaluation period to cover the entire duration of program intervention at Kovler Center (e.g., 24 months) aids staff in appropriately assessing the program's success and expands on the existing research in the field of torture treatment.
